
0.0
0.3
0.6
0.9

0 200 400

�
�

�
� �

� � �

�

E139E
N144T

A154S

K160N
H172N T432T A446A

H451H

M478I

0.0
0.3
0.6
0.9

0 200 400

�

�

�

� �

�

G88G

A154S

S159S

N205K I246V

D477D

0.0
0.3
0.6
0.9

0 200 400

�

� �

�
�

�

� �

�
�

�

�
�

E139E
N144T K160N

S162N
H172N

S215P

S221S D241D
T432T

A446A

M478I

D509E
G526E

0.0
0.3
0.6
0.9

0 200 400

�

�

� �
�

� � �

�

� �

I50V

S154A

N205K P255P
R277Q

V313V N391D H451H

G495E
V545F

N563D

0.0
0.3
0.6
0.9

0 200 400

0.0
0.3
0.6
0.9

0 200 400

�

�

�
� �

�

�� �
�

�
�

�
G77G

G88G

N97N
S154A

N172H
N172H

V182V
M184I

I246V
G349G

Q410L
D505D

N529D

0.0
0.3
0.6
0.9

0 200 400

�
L267L

0.0
0.3
0.6
0.9

0 200 400

�

��
�

�

�
�

�

�

�

�

��
�

�

�
�

���
�

�
�

�

�
�

�

�
S70R

H72YI74V

G77G

G88G

N97N

T144N

S154A

N160K

H172N

H172N

V182V
M184I S221S

V239I
V313V

G349G

E360E
M362L

G365G
R370R

N391DL425I

A441A

H451H
K469R

D505D

N529D

0.0
0.3
0.6
0.9

0 200 400

� � �N112S D503D L543L

0.0
0.3
0.6
0.9

0 200 400

��
�

� �
�

� � �� �
�

� �

�
Y72HV74I N144T

A154S
K160N

H172H
I239V V313V L362M

G365G
D391N

Q410L
I425L

H451H

I478M

0.0
0.3
0.6
0.9

0 200 400

� � �S112N D503D L543L
0.0
0.3
0.6
0.9

0 200 400

HA

0.0
0.3
0.6
0.9

0 100 200 300

� �

�

S17S T137A

H222H
0.0
0.3
0.6
0.9

0 100 200 300

�

�

�

�
� �

S17S

A41V

L60L

R72Q A137T Q249Q
0.0
0.3
0.6
0.9

0 100 200 300

�

�

�
L55L

L60L

T140T
0.0
0.3
0.6
0.9

0 100 200 300

�

�

�
L55L

L60L

Q249Q

0.0
0.3
0.6
0.9

0 100 200 300

�
�T108T

Q249Q

0.0
0.3
0.6
0.9

0 100 200 300

�
Q249Q

0.0
0.3
0.6
0.9

0 100 200 300

� L60L

0.0
0.3
0.6
0.9

0 100 200 300

0.0
0.3
0.6
0.9

0 100 200 300

0.0
0.3
0.6
0.9

0 100 200 300

� �
R49R R250R

0.0
0.3
0.6
0.9

0 100 200 300

0.0
0.3
0.6
0.9

0 100 200 300

M1

0.0
0.3
0.6
0.9

0 25 50 75

�

�
Y52C

L96L

0.0
0.3
0.6
0.9

0 25 50 75

�

�
N20S

R60K

0.0
0.3
0.6
0.9

0 25 50 75

� � �

�

�

V27A N31S N82S
V92A

L96L
0.0
0.3
0.6
0.9

0 25 50 75

� � �
�N20S V27A N31S

V92A

0.0
0.3
0.6
0.9

0 25 50 75

� �
S20N V92A

0.0
0.3
0.6
0.9

0 25 50 75

� S20N
0.0
0.3
0.6
0.9

0 25 50 75 100

0.0
0.3
0.6
0.9

0 25 50 75 100

0.0
0.3
0.6
0.9

0 25 50 75 100

� L96L

0.0
0.3
0.6
0.9

0 25 50 75 100

� �
�

S20R R45R N82D

0.0
0.3
0.6
0.9

0 25 50 75 100

0.0
0.3
0.6
0.9

0 25 50 75 100

M2

� S217S0.0
0.3
0.6
0.9

0 100 200 300 400

�
� � �

�

�
��F15L

V119E N146K S219T
V424V

V436V

D463D
I464F

0.0
0.3
0.6
0.9

0 100 200 300 400

�
� �

�
�

G59K
V119E L163L V194I

V222I0.0
0.3
0.6
0.9

0 100 200 300 400

�
�

�
�

�
�

�

�

�
�

Y40F E119V
K146N

V194I
T219S

D399E
E435K

V436V

D463D
L464I

0.0
0.3
0.6
0.9

0 100 200 300 400

�

�

�
�

�

� � �

�

�
� � � �

�

�
�

L15F

Q25Q
Y40F

E119V N146K

T153T
L158L V194I

S219T

I222V
T242I C280C

V303V H336N
D399E

V436V
I464I

0.0
0.3
0.6
0.9

0 100 200 300 400

� � �
� �

� �
� �

�

� �Q25Q V119E
N146K

T153TL158L
V194I S219T

V222I I242T
A246T

C280C N336H

0.0
0.3
0.6
0.9

0 100 200 300 400

� �

� � �

� �
��

� �

�

�

�
�

�

�L15F Y40F

L81P V119E
D127N

T153T
L158L

V194I
T195T

V222II242T
C280C

N336H
V436V D463D

N465K

S468P

0.0
0.3
0.6
0.9

0 100 200 300 400

�

�

�
�
� � � �

�

�

�
�
�

L15F
Y40F

D127N T153T
L158L

V194I

V222I
I242T C280C

N336H
R400R E435K

V436V
0.0
0.3
0.6
0.9

0 100 200 300 400

� �
N61S N309D

0.0
0.3
0.6
0.9

0 100 200 300 400

� L267L

0.0
0.3
0.6
0.9

0 100 200 300 400

�
�

� � �
�

�
�V50V K60R

I77K
A177A K210R

E221K
G408G

I436V

0.0
0.3
0.6
0.9

0 100 200 300 400

� T265N

0.0
0.3
0.6
0.9

0 100 200 300 400

NA

�
R361R

0.0
0.3
0.6
0.9

0 100 200 300 400 500

� �
�

�

G17G S50S V190V

V280A

0.0
0.3
0.6
0.9

0 100 200 300 400 500

�

�

�
�� � �

�
H52Q

L143L
Q235Q A270L

A280V R384G
R389R

0.0
0.3
0.6
0.9

0 100 200 300 400 500

�

�

�

�

�

�

�

R98R
L264L

F291F

N319N

N370N

L381L

I425I

0.0
0.3
0.6
0.9

0 100 200 300 400 500

� � � �
�

�

� �
�

� �

�
R98R

M105T
T130T R156R

A233A

L264L

F291F A337A N370N
L381L I425I

D480D

0.0
0.3
0.6
0.9

0 100 200 300 400 500

� � � �

� � � �

T105M T130T

L143L
R156R

L264L
F291F N370N I425I

0.0
0.3
0.6
0.9

0 100 200 300 400 500

�

� � � �

�

�
�

R98R

T105M
T130T

R156R A337A

L381L

G460G
D480D

0.0
0.3
0.6
0.9

0 100 200 300 400 500

� �

�

�

�
�

�
� �

�

�

�

�

G93G
R98R

M105T

N125Y

T130T
R156R

R199R S245S F291F

A337A

L343L
L381L

G460G

0.0
0.3
0.6
0.9

0 100 200 300 400 500

0.0
0.3
0.6
0.9

0 100 200 300 400 500

0.0
0.3
0.6
0.9

0 100 200 300 400 500

� � �T23T A70A A85T

0.0
0.3
0.6
0.9

0 100 200 300 400 500

0.0
0.3
0.6
0.9

0 100 200 300 400 500

NP

0.0
0.3
0.6
0.9

0 200 400 600
FR

E
Q

Day 0
220405

clt

�
�

N42D N747S

0.0
0.3
0.6
0.9

0 200 400 600

FR
E

Q

�

�

�

�

�
��

�

�

�

E69E

L234L
C311C

A370A

S684S
D722A

L725L

L725L

T726I
C747S

0.0
0.3
0.6
0.9

0 200 400 600

FR
E

Q

�

�
� �

�
�

�V295A

P302P
V444V

T524I

V560V
N573N

L599L
0.0
0.3
0.6
0.9

0 200 400 600

FR
E

Q

� � �
�

�
�
�

�

�� �

�

� �

�
L234L

N265N
M315I

A370A
V444V

E492E
V496V

V560V

M570T

N573N
S590G

L599L

L636L
S653S

R737R

0.0
0.3
0.6
0.9

0 200 400 600

FR
E

Q

� � �
� � � � �

�
�

P68P
T76A V139V

L234L
N265N A370A T570M G590S

L599L

L636L

0.0
0.3
0.6
0.9

0 200 400 600

FR
E

Q

�

�
�

� �

�

� � �

V139V
L234L N265N

M315I A370A

V547V
T570M

G590S
L636L

0.0
0.3
0.6
0.9

0 200 400 600

FR
E

Q

� � �

�

�

�

� � � ���

�

� �

�
� �

P68P D87D V139V

S226S

L234L

N265N
V295M

G327E
A370A F501F

L502L
R505R

V547V

T570M G590S
L636L

K660K
S684S0.0

0.3
0.6
0.9

0 200 400 600

FR
E

Q

� K140K

0.0
0.3
0.6
0.9

0 200 400 600

FR
E

Q

�

�
�

I57I

L298P
E390D

0.0
0.3
0.6
0.9

0 200 400 600

FR
E

Q

�
�

� �
�

�
Q39Q
S44P

H233H I394M
I463V L599L

0.0
0.3
0.6
0.9

0 200 400 600

FR
E

Q

�
M467I

0.0
0.3
0.6
0.9

0 200 400 600

FR
E

Q

PB2

�
E751K

0.0
0.3
0.6
0.9

0 200 400 600

�

�

�
E11K

V423V

A661A

0.0
0.3
0.6
0.9

0 200 400 600

�

�

P708S

V709I

0.0
0.3
0.6
0.9

0 200 400 600

�

�

�

�

�
�

�

K279K

L298L

I339I

S422S

V423I
S444S

E618D
0.0
0.3
0.6
0.9

0 200 400 600

� �
�

�

�

�

� �
�

�

� �

�
S152S T182T I262I

K279K

L298L
I339I

G352G V423I
G440G
S444S

P454S E618D

V715M

0.0
0.3
0.6
0.9

0 200 400 600

�

�� �
� � �

�T56M
S152S A157A

K176K
I262I T291T I423V

S444S

0.0
0.3
0.6
0.9

0 200 400 600

�
�� ��

� �
�

�

�

�

G33G
S152S

A157A

K176K
T182T

I262I
T291T

L298L G352G
G440G

V715M

0.0
0.3
0.6
0.9

0 200 400 600

�
�

�
�

�

�
�

G33G
K52K

A157A
V252V

I262I
T291T

V421V

0.0
0.3
0.6
0.9

0 200 400 600

0.0
0.3
0.6
0.9

0 200 400 600

� �
�

L163L
S633N Y705Y

0.0
0.3
0.6
0.9

0 200 400 600

�

�

�

�

�
� � �T42T

V170V

I339I

A547A

H562R
L611LC625C

M655I0.0
0.3
0.6
0.9

0 200 400 600

�
V88V

0.0
0.3
0.6
0.9

0 200 400 600

�
M62I

0.0
0.3
0.6
0.9

0 200 400 600

�
� �T177I

H297H R551R

0.0
0.3
0.6
0.9

0 200 400 600

� �
�

�

L390L L403L
I602I

V645V
0.0
0.3
0.6
0.9

0 200 400 600

�

�

�
�

� � �

�
�

�V127I
K204E

S250F

P275S
L336L C384C

L400S
D547N

R551R

R583R

0.0
0.3
0.6
0.9

0 200 400 600

�

�
� �

�

�� �

�

�

R6R

M62I
K204E P275S

C384C
L400S
L403L R442R

R551R

N614D
0.0
0.3
0.6
0.9

0 200 400 600

� �
� �

�� �

�
�

�
I62M K104K K204E P275S S400L

L403L R442R
D547N

R583R

D614N

0.0
0.3
0.6
0.9

0 200 400 600

�
��
L390L

S400L
L403L

0.0
0.3
0.6
0.9

0 200 400 600

�

�

�� �
�

�

�

�
K104K

L390L

S400L

L403L
R442R R495M

D614N

V645V

L683L

0.0
0.3
0.6
0.9

0 200 400 600

0.0
0.3
0.6
0.9

0 200 400 600

�

�

�I61M
W406L

R559K

0.0
0.3
0.6
0.9

0 200 400 600

�

�

�
�

�

L163L

A231V

R638R
T642A

G679G

0.0
0.3
0.6
0.9

0 200 400 600

0.0
0.3
0.6
0.9

0 200 400 600

PB1 PA

� S42S0.0
0.3
0.6
0.9

0 100 200

�
� � � �

�

D92D L98L E125K
S135N D189N

A202T

0.0
0.3
0.6
0.9

0 100 200

� V95I
0.0
0.3
0.6
0.9

0 100 200

� �
�

�
�

S87S N135S
E142E

D189N
_203W0.0

0.3
0.6
0.9

0 100 200

�

� �

�

�

� �

�
� � �S87S

I95V E125N

E125N

N135S D189N
R193Q

_203W
Q218_
K221E D270N

0.0
0.3
0.6
0.9

0 100 200

� �
�

�
�

� � � �
�

E26K S73Y V95I K125E
S135N

Q193R

W203_ _218Q
E221K

A262T

0.0
0.3
0.6
0.9

0 100 200

�
� � �

�
E26K

V95I Q193R R220W
A262T

0.0
0.3
0.6
0.9

0 100 200

�
� � �

�
K20K

E26K
Q193R K219E

A262T

0.0
0.3
0.6
0.9

0 100 200

0.0
0.3
0.6
0.9

0 100 200

� A226T

0.0
0.3
0.6
0.9

0 100 200

� �D75E V174V

0.0
0.3
0.6
0.9

0 100 200

�

�

E75D

V95I0.0
0.3
0.6
0.9

0 100 200

0.0
0.3
0.6
0.9

0 50 100

�

�

M41I

S54S

0.0
0.3
0.6
0.9

0 50 100

0.0
0.3
0.6
0.9

0 50 100

�
�

M41I
R56G

0.0
0.3
0.6
0.9

0 50 100

� �

�
� � �

M41I
E46K

R56G

N70N
G73G E122E

0.0
0.3
0.6
0.9

0 50 100

� � � �
�

K46E G56R N70N G73G
Q114Q

0.0
0.3
0.6
0.9

0 50 100

� �
�K46E N72N Q114Q

0.0
0.3
0.6
0.9

0 50 100

� �

�

K46E R71R

Q114Q

0.0
0.3
0.6
0.9

0 50 100

0.0
0.3
0.6
0.9

0 50 100

� Q78Q

0.0
0.3
0.6
0.9

0 50 100

� S27L

0.0
0.3
0.6
0.9

0 50 100

0.0
0.3
0.6
0.9

0 50 100

NS1 NS2

Day 46
070605

clt

Day 49
100605

clt

Day 196
041105

nps

Day 196
041105

clt

Day 207
151105

nps

Day 225
031205

nps

Day 225
031205

clt

Day 280
270106

clt

Day 284
310106

nps

Day 568
281106

clt

Day 606
191206

nps

Figure S2


